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A Study on Crash Analysis of Vehicle and Guardrail using a
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Abstract A study is to research crash barriers for vehicles that prevent road breakaway of vehicles and protect
car passengers and pedestrians as absorbing impulse. Protection performance tests on vehicle passengers were
simulated by using a LS-DYNA program. Through repetitive simulation on various speed and angles, passenger
protection performance according to different impact condition was contemplated. Variable setting for the simulation
was calculated as the mean weight of domestic car sales. By analyzing NASS (National Automotive Sampling
System) of NHTSA (National Highway Traffic Safety Administration) of the U.S., the actual speed and collision
angle section of accidents were computed. As a result, we confirmed that THIV (Theoretical Head Impact Velocity)
and PHD (Post-impact Head Deceleration) are increased according to the impact speed and angle. Also, when the
vehicle hit the guardrail post, we could be confirmed that the passenger protection performance greatly decreased.
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Table 1. Test condition for occupant protection
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Grade [kvh] [ke,] ] 2},
SB1 60
SB2, SB4 0 o
SB3 ¥ 3. ARzl ¥
SB5. SB6 100 1,300 20 Table 3. Specification of the vehicle
SB7
= Maker | Length | Width | Height | "°° | Weight
SB3-B, 120 Model | [mml | fmml | [oml | 22| [ion]
SB5-B [mm]
Ford 1 yonn | 188 | 1400 | 26 | 13
Taurus
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Table 2. Test condition for occupant protection
performance

Measurement item Criterion
Occupant protection THIV : less than 33 km/h
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Table 4. Material properties of guardrail
Mass density 7.850e-009 [ton/mm?]

Young's modulus 2.040e+005 [N/mm?]

Model A Poisson’s ratio 0.3
Yield stress 245 [N/mm?]
Tangent modulus 3000 [N/mm?]
Mass density 1.700e-009 [ton/mm®]
Shear modulus 6.000e+004 [N/mm?]
Model B BULK 6.000e+004 [N/mm?]
Yield stress 245 [N/mm?]
Tangent modulus 3000 [N/mm?]
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Table 5. Input condition for simulation

Vehicle weight | Impact Speed N 0
[ton] [km/h] Crash degree [°]
10
60
70
1.3 0
0
100
5 10 20 30
60
70
1.6 0
0
100
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